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1990^7^ 2 9 
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y*u#£«B, -ruy-r 60504, 








p^, U7v n— H 2545 






(72)5M« 










y*U <U/-f 60565, 








/Vb^k ^r>fA F^-f:/ 2038 






C74)ft3SA 





(54) [»8©«fM **G*->U*VW©«jB#ai 



(57) 

rstigsns. noma, *fcBs-f*>«*«fBfca 
mm »&*ifc5/u avows, si02-&tf-»£S*p,t 
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0 2 £bT5. 0~»8. 0m»%©lt^K^hU^AS^ty 
»*tV4fcJ- h 'J V&mv&% ; 

(b) mmmmm*mi-bvy&®wi*, ^umx\ m 
#mm*m± b u ^A^fc^ams^fiwtrr ^r© 

-f ^-y&mtmteZZLT, Si0 2 tCLT5. 0~^8. OS 

(c) zommv^mmwuz, sio 2 *2re4>&< tfco.io 

0.25a*%CO, H2SO4, H3PO4, EC1, HNOs Rtf£#!feS 

(d) »aiuxtt»ai*-f, wiebi»3»a*fipii»twi 

8. 0li%OW«^. #94. 4~#<jl6'C©fiK£« i 

(e) ±El/»5I/tft>ij8«*. ^fr&fiT. fflgft 

-f * >T?«*f* K*»ae*©*»ft«!ia! t- b tdm. 

(f) C©*»Yb«»T?+?nL'&JtVJ»*jlt*, 

Si0 2 : 
pH : 
fig: 

7)V3.=.y& (AltbT) 
& (FeibT) 
#>J^A (KiLT) 
j-b')V& (NaiLT) 
[»#H2] tfrfaXo--y7 P (a) fc*lt*««W-Vi* 
h U >i7 AS9K&4. 4 ~16'C (40° F~#960° F) (DM. 
StC&Sflb. -M^X'^(Dm&mm^^yf (b) Rtf 
(c) saUTfito, »*B10*j*. 
[«*«3] iMBXfy^ (O CiS^T, XT';/ 
(b) Tf»J*Sn3t**»tV>«WlEfc. Si0 2 £S2pt;:b 
T4>&< <h&0.25M:B%©bi$5Ki:4>&<<fc ! fcO. 51 
»%©H2S0i BtsfcB 1 Xte 2 

[»#«4] Xry^ (e) i (f) ©JB^SMiC 
U ^TXf-y^ (g) RtftCDfteDXyy^Sfrfc 

[if** 5] mrtax^r-y7 p (h) ©7>^e-<>a* 



:2) #ggsp4- 2 3 1 3 1 9 

2 

*mmm&mBSt.\s &^x 

(g) «re«^R*«^v»««**»4. 4-c-iot; (mo 

0 F~50° F) «#bX««»*T[Cl^~ 

(h) 7X»ftT> ; &->i?Ajt^©pH^8. 0~*ail.2©$5 

fcxizwtMzm&ximfcT^-v&mwi&^ibmm 

T#U8. O~*«I11.2©*fiH0pH©7>^:n>j7AT?+?(Hi:i> 

iBI£^, mo. 5WfM~*324WfH&*Hj-T, jg^bft 

< r)m%-Z>z.t\z&r>, cnst-JV* rotTCMS 

21©W!cpE*Wj8. 0 ~#Jll. 2©t5Bfc#fUt£tl5 <fc o 
20 te. &g&S©#ffifc7>t:^Aig?££;!ni*.T. «H 

(j) HOaHWHS'&ttS, 75lC~-S& 150lC®ajrr. »K 
J&b ; -£^X 

(k) jWffi#j»«AJR^«>' , j**/;vs8SSt*«WbT, A 
u*yji/t-rs : 

15~55SS% (SiOi&m) 

8. 5~11.2 

4. 0 ~130nm 

<100 ppm(S10 2 SJp) 

<50 ppm(Si0 2 **) 

<25 ppm(Si0 2 Sip) 

<500 ppm(Si0 2 S*P) 

fc*^b7> ; E-'7A?t«^JP^T, 4>&< tfe0.05M 

*%©nh 3 tfeo.ioa*%©Si0 2 ts-g-tyt- 

jwesKfra, **bi, 2, 3xtt4«m 

40 [W*5i6] i£Xfy^ (i) fcfe^T, Xf-^ 

(h) ©uej'Maianfcfi*jR^«Jtv»*»«*, i» 
m»&o«»«ift«fo^ffl-s"j*o^/4< t%o.o25 a 

^#&7KI£rt:7>^y&?fe&q-f£, 2, 

3, 4X(i5©*fe 
[»#B7] Xf-^ (j) 
JS*90'C~99 < C©^-T?, 1. 0~8. 0B#mf?fcH, 

5 bT^sn^#fi^M-^fi©T> ; er:7'r* 
£ftsn^>-u#v*;vigss£fti8o > ooo -^300,000 © 

50 »fibl.»^i«Ii£IL, ^5bT^©# 
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3 

;PtHrJR-r«, 2, 3, 4, 5X«6C0^ 

Si0 2 
PH 
Kg 

y;i/^r.^A (Ai<hbT) 
ft (FeibT) 
#U#A (K^L-T) 
±HJ*A (NachLT) 

Si0 2 
PH 

eg 

ft (Fe^LT) 
#U#A (KtbT) 
^hU^A (Na£bT) 

S1O2 
PH 

fig 

7;!/^~^A (AltUT) 
ft (Fe^LT) 
#D#A (KibT) 
^hU^/A (Na£LT) 

Si0 2 
PH 

TJI/^r^A (AltLT) 
ft (FeibT) 
#U^A (KiLT) 
±hV&& (Na^LT) 

[■mail] jfeowttftS^ttTu-^xo^avittA 

SiO, 
PH 

nm 

ft (Fe^bT) 
#U^A (K<hbT) 
t^MJ^A (Na£UT) 

[0 0 0 1] 
[0 0 0 2] 



(3) #li¥4- 2 3 13 19 

4 

*?£ : 

30+ 5fiS% 

8. 5 -10. 0 

5 ~30nm 
<30ppm(Si0 2 S*P) 
<25ppm(Si0 2 S^P) 
<10ppm(Si0 2 £2p) 
<100ppm (Si0 2 S*P) o 

i5-5saa% 

8. 5 -11. 3 
4. 0~130nm 

<100ppm (Si0 2 S2p) 
<50ppm(Si0 2 S*g) 
<25ppm(Si0 2 S*p) 
<500ppm (SitoSip) o 

30+ 5m*% 

9. 0 ±0. 5 
5 — 30nm 

<50ppm(Si0 2 S*P) 
<25ppm(Si0 2 S2p) 
<15ppm(Si0 2 APP) 
<100ppm (Si0 2 S2p) o 

30±2. 5M% 

9. 0 +0.25 

5 ~30nm 
<30ppm(Si0 2 S2p) 
<15ppm(Si0 2 S*P) 
<10ppm(Si0 2 
<80ppm(Si0 2 »P) o 

30± 5li% 

9. 0 +0. 5 

30— 130nm 
<50ppm(Si0 2 S*P) 
<25ppm(Si0 2 
<15ppm(Si0 2 X2p) 
<100ppm (Si0 2 S2p) o 

[0 0 0 3] Ch6©#I*fc*^T, j;DM^^H^ 

50 *^*fflvist^5^^a»atf4ti;fc. ^frv-u 
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[0 0 0 4] ^nSC^RWfefeJlte. Na, k ©7jv#u 
Ca, m^<DT V ±m&m&Zffe, Cu, Mn, N 

i, inm<Dm&&.m%'3/u"<?^z>tmz j p-Dft^'e$> 

So — ASSC, ^c*J^ffl**©^IB, IIB, IIIB, IVB, V 

b, vib, vi ib mRz$%mum<Dm&&m\$izti7?b, 
[0005] mmzMzTM<n&mtt, mmm<Dm& 

fttffZt, ^l/T#IC, Fe, Ni.Cu, MnX«Cr#5## 

Tst. j»jrc»n. »**n?»n. -r>^xh^>h 
[0006] ^JB^Wtt^soD^ftv^/^swafcj&ro 

t5. i»B*#fF^Mtrta. Fe, Ni, Cu^©>S1£<fe 

[0007] ss^kbshk^x* <«o © rj6s«s*ti 

^S^U^yjPCDttfc&ffiJ tV>5*»0«»IIW68-28 
W*©pH&0~2fcll«UTl&J*U iffl?ffi*S»*tt 

•ei&au ic. stt»tt»-f*>3jaw»jBTr«Hi-j-*. 

McSftJtftrT-S. £©«-&*!£ JH#fcU Si0 2 /M 2 0 

^— h AT, ttSI"&tt©Si0 2 /M 2 0 ^Jtrtt 

20: 60iftS«fc3fc-rs. KKJuJIftU KJSS-ttTKT 
j»E7/k& U &M#«fcttXfct 



(4) #ggsp4- 2 3 1 3 1 9 

(5 

7>L-# U &mis U h C**-rST^* U ©SS©40 

~90%©^a©K*iin^, #:v>t?, «?Lttx^;]/A£M 

l/TWBt4. ECTTfe^tttK #icM^S©^*S 
^©fcaeiCT^* U ^R-> U 3r- bX\*7)l* U rfefi 

[0 0 0 8] g^tC, 7rM>77?'J^> AM-t 
2(7 -, k-^;^— fe>*t@f*L, Dr. tf-f^b^ 

A> MC<fc-pT^$tlfclB F-f ^#ffF£l815, 643 <|BJ1 

SJ i^5^©7j«&i®^T^S„ '©H-T^fF© 

^mizig'BrtstiT^fc^mfoinmz^&zn, ur>-%. 

[0 0 0 9] 

Al, Fe, X,Na ±ijB©ffi©M^^S©ffl^#«(Cfi 
©te©S«Jf4> am©Na, K Xtt*S©^«©K-f *>\z 

jcsftSftttaafBamfc, nh4 0h x«niiE^{£»TaT 
[0 0 10] $?29!©Efcte©Ifl9te, 4 ~*^ 130+ 1 

So 

[0 0 11] 

4 /;W©Mji77&-r$)S : 

TSi0 2 <hLT5. 0~^8. 0 2M%©^ViK^- h 'J A* 

50 (b) j»ia*«ms*^FUf k 
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KL&»«ttl»>f *>SaWfJSKS S UT, Si0 2 fcl/r 
5. 0-&I8. 0S*%CO#«tt^ft8iS£JgjaU ; #C^T 

(c) CO#«^V««HBEfc, Si0 2 S^T'>&<£%0.10 

< £fc0.25M%<7X H2SO4, HC1, HNQsRtfSta^Sjl 

(d) ft»LXtt»»irt\ tWEL>*5»^fom*V*B 
«IR£»0. 5^»24BfflBfi'&U Si0 2 £LT^5. 0-*5 
8. 0MXO»Vi«ft*O±B»tV««WeHJKb ; # 

(e) iew^iiwifc s^^it, Rtt^nsstK* 

l*-f :*>3SUMifc3 5*r 21tfcJ;0, »2. 5-4.0CO 

(f) 2L©*«ft«Tf(pftbfcW-^«»«ft, *#fc« 

(g) m$m±m^mmmmm^m4. 4t:-ior;^aj* 

Si0 2 
PH 

[0012] *»«fl!>«^«ftar> ; E=rftftft->u 

jetteaftKttB-f *>S*«fJB. #J;L«Dowex-HGR-W2 
(W«)(2:nttKfflfcl/T«5) XteDowex-650C 

h u ^a®«£&j i - 2 #d 

fc-f * >39fc«WSDfr 7 ^ - h ©WKT-f 

^*s, ^cd-t*>^«x^5/^, *54. 4-16^:, iff* 



70 



(5) #M¥4-2 3 13 19 

(h) «*»ft7>^-9A£IR^^>*XB<MctapA 

^£A««<0pH**»8. 0-*9ll.2CD|BHt^SlC^ 
&ItU O—i^ll^c^lBfflOpHOT^ 

(i) t»»ftttlf*C*»a:BEA©Tlc, t»Bt^»* 
£^75t;-» lBOTc^ttHcofiatcjn^L, ^t^cd 

o ~^jn. 2omm\zm^ti^^o \z, *»aa«>*K 

(j) 75TC-» 150r:cOfiST, *§t 

&8&tfS^^^EE*T^, JEfcO. 5-&J8. 0 WfIWSJK 
SiirS^t^cfct), Si0 2 <LLT»2. 0~$J6. 0S»%<D 

(k) wsa#»flSAjR"&«->u*^;v«*saMBbr, & 

(Si0 2 S2p) 



15. 0-55. omm% 

8. 5-11.2 
4. 0 — lOOnm 
<100 ppm(Si0 2 ffi¥) 
<50 ppm(Si0 2 S¥) 
<500 ppm(Si0 2 S*P) o 

JQO. 5 — «ST2. oi:»ftts. ci©3a»tt, Jp*b<lt 
H2SO4 tr*^>c fe^tfeJlCDaftKtt, H 2 S04, HC1, HsPO 
4,HN0 3 , S*XIJCh50S^ft*61A;T? , bctK 
[0 0 13] »EU^5»(Z>*Satt, Si0 2 ^:S?Pi:L 

5{CjtJx^ 0 WtB^K^, Si0 2 ^S^i:bT, 5l^a<t 
feO. 25S«%, |ffSL<tt4>a<it>0.50«M», 

tt, *S§PJO*f * Lt^fiKl^V^Tffl ^ StlSiWBtti so 

Tl%&£tbZ>£.5\zm7LZ>o ~<D$$MX<Dm*/)l><Dv\i 

nmmmznmi. o— m. 8t»&^ »o. 5-2.0T 

5^ ») (DtRJlPtt. iSfr^LTfecfc<. f5bTf)^<^ 
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(6) 

9 

[0 0 14] UD>5«*Jp^.*t#»»j-V»»««T?** 
UfcK7;Kt fi*)9*4. 4 ~16t:#* L < tt4. 4 ~l<rc 

[0 0 15] KKB, iK:*>£ijMSfIBttDo¥ei SA 
R(»S*> Mfc *»fl:*aifcL/&Dowex-SBR(i«*) 8MB 
XteTK&lfctJlHCl-fcDowex 550A (jgg) SMTP**. 2> 
ttEL*3*^frW*»*tt, l~2#n>/#/"tr 
miL-jj 7 A - V \Z EEK-T S C ©IHK * >£*WIS 

a#45~6o , c©iaflfT?ft»^n. ph*^. 5 ~ 

tt. #§PJ©ffi£KfrS-> 'J * s J)V&Mf&? s ©tcitg 

-f * >3£&«f m K ± * RB-f * > fc S 6 -T J£©38sft«f iw a? 
fit, #SL<ttl5#£TF, J;Off*L<taiO^*«-r* 
So iOB'f **ffltL&Dowei HGR- 

W2 (Mm) , XSDowex 650C (ffiS) 8MBT&9 5S. 

[0016] imomfttt, m-f*>saMt»ftftr«H 
^7^-h©^«Ta-To mBbw^Ktt/tt^mn* 

©IK 7 - ^ > ^-t y © M tcfr ft 5 ©## * L v> 

Jme.©^nlrx©)HmajS*(ct-S2:i:dsr#, 
n£.koTfe#*fc£K*a©ffi^S*->U*l/JP»fi 
t-rS^t*tT^S. 4(7 
[0 0 17] ^^tHB^^i.** 5 ©SSffi* 

fit, ffSKB. #34. 4~10r;fc»ailx, ^©J^SPfiS 
T?0»~48WrMlfi«Tf*53i«, ff£L.<tt5£>~24IQ 
IW, »%#*U<M3»B»«»6»8~l(»|||*TroWIB' 
_hKE©a^an&Bffi7-^>ROT*^>© 

tCfflV^ns. ■€-LT*»WfflSJl*©ffi^JB-&a7> ; E 



#IS¥4- 2 3 13 19 

[0018] t-;Ha^©<fc'5icLTf^s. sn^. «* 
Kffc7>*-^A£^#fta©fla^:*>*fcinj*.TpHa* 

S$8. 0 2 t&S <£ 5 \Z IsTft-o fc^ftPHUfc* 

ifty^t-^AMi:, o~5o§a%, »sl-<«» 
1 ~*52o#a%©^anfctt*«-&aft^»»»£ap* 

TV^-^A^^pHB, $f*b<ii, *&9. 0 — 2 

Mfe»sb<ttmo.o~mi.2T*So mw&i 
ftwmz^x, ph*3io.8±o. 5<D^mit7ye-'yA 

^g*xttitt-f^->*tc*>ji. 6~i. 8aa%©* 

IC, MK±T, *ffSL<tt40° F~50° F (*54'C~ 

iotc) t?»»snfco~*ti5o$a%©^$nfcfi^R 

-tStfi^SMSflti;!. *<bt rt-^j £f^s. & 

£ffitfstc^#&ffi;£iTt;:$j90'C~ licCfciniSft-rs. 

7S:V!.j;5iCLT^I97 < C±2 , ClCjn^-rSo smsoiaae 
£*U0. 5 ~*t»24B#W> iff* b < 1 ~10Rm Jt^U 

it^anfcfi^ii^attviteigi^sjn^So «^M^a 

-JUr^JDTS© tCS"TS Bt^H^ 1 ~^)48BtP B Tt?c5-o 

T«tvs*», a^fi, ^4~*324B#wr*So m^m^m 
m->9tV)UDmm<Dffl. umu. #p£i><\t, 95^-99 

■Ctc^fcnSe pHtt*Kft7> ; 6- , >A^«©^JnfcJ; 
-3 T*58. 0 ~11. 2, $f * L < li^9. 0 ~11. 2\zUTztl 

So t-;Kc^y;i/&JniAS \z'&-3 TvW^ttZft 6, 

ilJn©7> ; E-TXB7XK'ft;r> ; &->>ASJl|]^TpH^ 
8.0-11.2, Sf*L<«#5j9. 0~11.2, g>bif*L-<« 
9. 5~11.0fc#^©-T?SSo £T©Ry;P£Jq;Stfc&, 
M^jS^**, HfcO. 5~*38. 0P#^, »B&WtfSJE 
*rfC*375t:~*t 150*Ctr, ff*b< 1*95=0-99^ fCiP 

*k L-rsf*©iKT-y--f x©^ftstx->u*v p ;i' 

^©JgJjfc&ff&S. #^©cfc5t^Jl 

[0019] t-;i-sfp*©fc»»fcffl^6n&Kttv/ 
jp©a. ^D©K^;v©^aaa*, #ph, «-pHais»-r 
sfc*tffivi5nfcr> ; &-7©a, f^w^n?. 

it-fX^, K4~f5 130nm, * U < Ufa 5 ~*&50nmfc 
-3TiKl30~*5l00niii tr^fcD^So fiOSft-f Xl> 
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11 

msv-wcK:* mo. 5-m ommu^* -^s^s 

eKDNfBBB*5jl-*Sl6NpraT*D, *$J 5 -*&30nnitC 
[0 0 2 0] MtH**{S^R^M0T>^:^^AT^ 
LTSi0 2 i LT15-55ftl%, £f£ L < te»20-40fi* 

00-^1,000,000 , ff*U<tt#9l00,000 -$9500,000 
, Sfe^£L<te&J180,000 -&J300, 000 IZtltc&ft 

SiOv 
PH 

fig 

Tfr$—ty& (AltLT) 
ft (Fe<hbT) 
*U^A (Ktl/T) 
^MJ^A (Na^LT) 
[0 0 2 3] 5?£L<te, *5S9itt, 5fc©»tt*#^& 
Si0 2 
PH 
fig 

7;H=~*A (AlchbT) 
ft (FeibT) 
#U*A (KiLT) 
^MJ^A (Na^LT) 
[0 0 2 4] SfeJffSKIt *OfWSft»-Dfti^U* 
Si0 2 
PH 
fig 

7;V^-^A (AlchbT) 
ft (FeibT) 

r^HJ^A (Na^LT) 
[0 0 2 5] ^CD#e^fe^fc^fi^^X^^U*y 
Si0 2 
PH 
fig 

yji^-^A (Alil/r) 
ft (FetUT) 



(7) #M¥4-2 3 13 19 

12 

vU*(Si0 2 tit) : 15-50*1% 

pH (7>^TTI1LT) : 8. 5-11.3 

JST S : 4. 0 — 130nm 

^ne>^#tti4, cn&^u avows 101 [cs^t 

100 ppm 7feS8©AU 50ppm *SICDFe, 500ppni7fc$jGDNa£: 

Ttll Si0 2 }§ft*5j30± 5fiS%, pH$J9. 0+0. 5, fi 
g*9 5 HStfOnnu S;^Si0 2 &Mmt LTTfBO&K-g-fi 

&: 

7;i/^-^7A (A1£LT) <50ppm 
it (Fei:LT) <25ppm 
^-hU^A (Na^LT) <500ppm o 
[0 0 2 2] *SMH#asfc«fcO, *©«MS«frS* ffi^ 

25-35M*% 

8. 5 —9. 5 
3. 0 — lOOnm 
<90ppm(Si0a®¥) 
<50ppm(Si0 2 i£*P) 
<25ppm(Si0 2 S2p) 
<900ppm (Si0 2 »P) o 

30+2. 5fiS% 

9. 0±0.25 
5—30 nm 
<30ppm(Si0 2 

<i5ppm(sio 2 mm) 

<10ppm(Si0 2 S*) 
<100ppm (Si0 2 X*p) 0 

30 + 2. 5MM% 
9. 0 ±0.25 
30— lOOnm 
<30ppm(Si0 2 mm) 
<15ppm(Si0 2 »P) 

<ioppm(sio 2 mm) 

<100ppm (Si0 2 S2p) 0 

30 ± saa% 

9. 0 +0. 5 
30— 130nm 

<50ppm(sio 2 mm) 
<25ppm(sio 2 mm) 
<i5ppm(sio 2 mm) 



—107- 



(8) 



#IH¥4- 2 3 13 19 



13 

j-bWL. (Na<tbT) 

[0 0 2 6] 

mmmi *&m*mz&fomzmm-rzittt>\z&.i : (D 

^ 1.07~1.08©Jtfi£J?-3T^fc. C©^fKS4. 4~ 
7. 2 < C©ia&fc?&l|lU Dowex 650C ffiM) /fcsHSMK 

- h;iV©3£«T»bfc.> ClC-f^^SiX^y^Cfc-o 
T#6n&ttViK»«S**. £©Blfi££4. 4~7. 2T3 

1.036 ~1.042 ©Jtfi£&"^ SiOz fcb-otwfce 

~7%&-&Are^fc. £©jtmKi, ^©ffia©ssfc, ik 

[0027] ji©*«KUij»5«itea*iipA , rjB-&u 
mmizLTo. 5mm%t?s;z>i:5\zz\(D®m\zijatt. 
jra^-sii©e«M[c«<^^fc 0 ^©HzsOd «, ::n 

[0 0 2 8] ±8B*Sifc::fe^T, 5^Jn>0iSMi 
^xy^bfctC^. 1. 5~81. 8T$t)ft. £©bi$ 

^KTratai/feKft'/Ma, s$7. 2t:©fistc)^a]b& 

*«fl:«fflfcLfcDowei 550A fg-1*>3z 
IB* 5 A til U *l/^it*.tDowex 650C (ffiSI) 

^•/»Ig5i*7^-h©jtS-i?®Lfco ^l©ffii7n^> 
&«JR*5 t ^>t4*#an*V'- MfcbfcT^T©&« 

STlili&UiS, ^«©SfcS4mWa^*«. Lu>5 

T?»-f * tca-r c 1 1: j: -3 T3*& s n-s t 
[0029] wewty^-fti^^^saMi-efca-rt 

*5 3~*55. 0-eab5« COjgiKfci, Jfi;b<:«*$j4. 4~ 



i4 



<100ppm (Si0 z g*P) . 

[0 0 3 0] WC5fi^fc^-f -/©BE-f *>S^KS-f 
3e^Wi©M**^t? 1 0©1& 1 t3©Sf^i*t'fflVi 

i£©gij* ©x v •y^mts^m t mfz v y;wt© mis £ 
»»tac:t!i«-r*s. b^b~©2ri£te, M&momm 

[0031] h®omm^M'j)v*mut>ikzfw>'( 

104. 4~7. 2tfc?(«bTE0>^£«W^©fcL*fc 

20 jn^.e.ns^^te^jii-^attv>K^ffi©*9i~*!j2o 

mwc*fcz<D\zm v> sn&iH :t>*©pH&a£b& t 
£3, Jaffil;, 5. 8~*?j6. o-e^ofeo ;i©*fc*# 

fri^Jc^T^-^ASillATlO. 8±0. 5 ©ISH©pH 
£f$^*^7>^-^Ai§«&^ofco Brt*>RXf 

V^^»*ffrfBT> ; Er:^A}§«tca^5MiCit«^l. 
03i^S«k-5tcHSbfc. #-J 720g©30%*m-ft;7> ; E 
r.^A*2400g©ffiS-f ^->7K}CiJP^.T. T^^T"^ 

a? Sft;c*n&^*y;nr-;.vsn«b&. do»»*K<t 

T AitSStC. 94, 722 g ©&«©fcV> JtSl, 030 

fc^U*©ifHSfiBS102 tLT 512gTa&ofc. 7>t 
ny©tf^atS, NHs tbTO.194 * 
V>T cT ©W5S t-;l/^*<j45^^T96 , C~99 < C fcJnSS b 
fc„ 3>T ; >-y--&«^fcSJil5gltTt-;V©MS*» 
97'C~98 < Cfc«^, MyXfA^^fXft<*tfc. ^© 

tJ>o< DJID^fco jD^.&nfci->iJ*©*[4Si02 tbT4, 
698 gTSD, Z\<Dz/VMm\ZM-*.rzfglf]tt>Ra 

y;i/fca*-r«. ^©^u^tt 486^(8. mm) &vtx 

SDA?,n. Si02©^Djg*tt9.67gSi0 2 /^-T?*S„ JD 

A&nfc«ffi*/;P©tt»iiKa.026 t*&i,032 ©^t^ 

ftbfc, 

[0 0 3 2] ^STKKftT^-^AtbTWT^- 
T«pH^*tl8. 0-^10. OfcS^C^^fctj-^Jnb, fi 
fttt96'C~99 t CiC#o& 0 £©flan/K*(l»«4l$|fl 

5i? Mfebfco ^(Dmimmmz-y-y/frzu-ot-, i«l 
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(9) #IS¥4- 2 3 1 3 1 9 

15 16 

fzKi&mfflizt>fc^Tiim\zm8nmfrzm2.5n*\z$tt> * [0034] *mw&M\zmw-rz>t-&\z&rF<Dnffim 

-raboTfej:<, «ii:±oTfflitt4i;4K T©aM^B»98.4±o. 3t:fc;!raJRL;fc. m5gt-;i- 

[0 0 3 3] &V*T, #9300,000 CD#^ MfciDXtt^fcWManfcDHifcSiSte^K 

• U^IKfc^lHiWSIIMrJB^T, Si02tcLT30S» ■fb7> ; 6- 1 >A*ilP^«.^i:fcJ;D, *«ft7>*r:^ 

eftm^T&ft&vft&n&ttKKAii. itMi.212. [0 0 3 5] c^b#*^i~i9 

->U#"&S31.3% (SiOstLT) , PH9.15, S*^2350 M3£©<fc5 K UT^T©^JRS»<«iaSbfc»ttV , ;i' 

W^E- ttS31cps &lW$fi&12. 5nm (*&lc£OM StlfeSS^iSS^nf-^ST, SJKjS-&«3&» 

3£) T^ofc. Zl©»fctt, XSi0 2 &»fpi:LT«*4. Si0 2 ^|f»157.9 g &^tf J: 5 tCJtlAfco tTOttt 1 / 

3ppm . ^-h'J^AS25ppni . ffiSSfitfcffiStt-f . Sf£$ Jl^flPAfcft. #gg|*}£*&£,Rjfcfi£ (98±1 < C) fc, 

:*t£21ppm Rt^7;P5-^AS134ppm^-i?^fc. ft <>& < <h *> 4 ^fWJlP^ L fc, ftifc 1 ~19©^&* 1 \z 

t, ia^ataai»Tffl^6nfcft*s**6(osjB!<o& 

»t7;W5-^A^«5&tilWC»*lL'&Ilt36*«»Sn [0 0 3 6] 
S«»15ppm(Si02*qS) "tfaBofc, *a? 





























ftttita 




PH 


% 


PH 






(nm) 


i 


10.4 


0 


8.44 


190 


1.0264 


23.3 


2 


11.0 


0 


9.64 


471 


1.024 


27.4 


3 


10.9 


0 


9.50 


350 


1.019 


20.4 


4 


10.9 


20 


9.19 


348 


1.0195 


12.2 


5 


10,9 


40 


9.67 


576 


1.0195 


10.0 




10.9 


50 


9.46 


516 


1.0215 


7.0 


7 


10.7 


40 


9.21 


399 


1.021 


10.3 


3 


10.9 


30 


9.04 


341 


1.0205 


11.0 


9 


10.9 


25 


9.76 


629 


1.019 


10.8 


10 


10.9 


25 


9.72 


647 


1.0175 


11.6 


11 


10.9 


10 


9.60 


560 


1,020 


13.5 


12® 


10.9 


10 


9.50 


464 


1.0235 


16.6 


13 


10.9 


10 


9.21 


301 


LQ215 


16.6 


14 


10.8 


10 


9.26 


310 


L025 


18.4 


15 


11.4 


0 


9.82 


584 


1.021 


20.1 


16® 


10.9 


10 


9.48 


477 


1.0215 


17.4 


1?© 


10.9 


5.68 


9.65 


442 


1.0205 


68 


18<D 


10.9 


10 


9.53 


460 


1.0205 


IS. 7 


19® 


9.G 


5.68 


7.47 


124 


1.0245 


15.8 



CD K-fty*cWtR**«MLfc 



[0 0 3 7] -tStiZ. 

(3) vuk£tm->mt, x\z&w**3-7lz>z. 
tu<mmz-m , om^rm^x^^o 

(4) t-^vu^&^-rinATfe, Sf&mSTip^T 
b*mmzm*)-^x\ziss*>§m&iz\<\ 

(5) &y^©fe&nSg£0.29gSi0 2 /#~ 0.146gSiO z 



(6) 2«»jSft:/n-feXtt. ±D*€f&)6mM'X£fc 

fce»-r (*«sno.i7 #m . 

[0 0 3 8] fi^M^a^ffi**^20~25 
&40# □ >©H)Sgg* !C AM D'vM ^-;V© 6 A* y 
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(10) 



«HH!¥4-2 3 13 19 



17 

[0 0 3 9] £T©$r— Xfc*V>T\ fc— ;H4pH»10.9 
0 -10.95(Affl»CttO. 5kg(M8%NH 3 

[0040] Eisstozioajiftatiftt-^fc*** 

i0^Tt-^>i£ 9.873gSi02/^co3S«Tft*&b& o E 

6 n&*»»iftttS i0 2 ^LT*925-35wt % fcftffiT 

[0 0 4 1] 
«2] 





k — a* 
pH 


t —JV 
is V f) 

(kg) 


(kg) 


& it 

(nm) 


ft ^ 


20 


10,9 


0.426 


4.871 


5.297 


16,2 


21 


10.9 


0.426 


5.244 


5.670 


19.4 


22 


10.9 


0.426 


4.658 


5.084 


16.6 


23 


10. 9 


0.533 


4.829 


5.362 


14.0 


24 


10.9 


0.426 


4.510 


4.936 


15.5 


25 


10.9 


0.533 


4.798 


5.331 


11.9 


26 


10.9 


0.512 


4.697 


5.209 


12.5 



10 



* [0 0 4 3] (3) A>^20— 23fttf26<Bfcg>a>»V , JV 
0. 5%Lc05K (w/w) RtfO. 5%H 2 S04(w/ 

w) > bTisitfcseyjHiip^s ^ t ia 
(4) 9iii«24KV25tiE)Stty;p0E>HWi, ffiaamfc* 

[0 0 4 4] ^^io&jfctt 
[Mj^ffig 815,643^ 



20 



[0 0 4 2] ZftZ<DX^-)\sTy7Lftm9&frZ % <fcC) 



1 
K 
2. 

3. 
4. 
5. 



1. 40%(D Na-ftfiftv'UAl/^STKllSfflRtf*^*!! 

2. £j*#|fi*pT0. 5 %<Dh® 5 KB: l % C9H 2 S0 4 S 
UP.*_£ 0 pH : 1. 5. 

3. SST2-3W^c 

0. i%mA.rwmr)v^umzL, ph=9. 2£-r&o 

[0 0 4 5] 3 fc*^. E #35 



rati 

ppm 

Na 820 

Al 120 

Fe 32 

#MBg63- 285112-Ef 
1#BHBS63-285ll2-^cr)XS : 

1. 2-6 5*<zw>gfc*- h u o Amm^mmrr^o 

2. »>f ^>sa«fi»ica-ro 

3. teR£2m*.TpH0~2. 0 

4. f*J5fc 



ppm 
930 
110 
26 

A, pH7-8TSi0 2 /Na 2 0Jt 100- 300/1 (t)Vit) 

50 7. i^aan&B^sttaiffl^T^yfcjip*. 



—no- 



(11) 



«HH!¥4-2 3 13 19 
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TSi0 2 /Na 2 0tt20-60/l CEiMfc) T8% (wt) 

8. 90- 150t:^MiST, X^v:/6<£>feK£X^;/:/ 

9. £CDV0l'£pH2 - 5 TMt§o 

10. fcSft&vWftUF (ftftffift) ^ffl^Tlitl)o 
[0 0 4 6] aURWS: 

1. 5 %n^m± h y ^AWKswitr*, 

2. Dowex HGR-W2 (jSflt) , H+fcBT. 

3. U^BH2S04 Sfl&ATpHL 5 KrT*. 

4. lmnitte. 

5. &£>feCDfcHT :HGR-W2 OMR) , H+, #C^TSB 
R-OH(fflS) , #1>THGR-W2 (ffiSQ % H + 0 E 
GR-W2«B-T * SBR-OHttft-f * 

T&£o 

6. JiE©iM$n&»^fc|ttSlfflNa0H*ttI*TpH7 



i0 



- 8 fc-fSo Si0 2 /Na 2 0^e;i/Jt 100-300 / 1 . 

Na 2 0^;i/Jt £20-60/1 iLTh-J^Ifitl), 

8. 95-97t:c0MSTX^y7 F> 6©trH^XT-^y^7CO 

9. ts^H 2 so 4 s«k^/;wcinATpH=2t*r5c iut 

10. MWC0 (»fil1>Sr) 300,000 UF^^Sf , 

11. &JB«*£«jrr*. 

^M^*4fc^fo snr^s a*, 

thU^AWWSi&TiK (Si0 2 ^«^tcLT800p 
[0 0 4 7] 



#S§0H63 - 285112*W) jSyfeSJB HT» 
ICP »«f 



Al 
Fe 



51 

17.7 



t L & v y * vOkz>&«#*t 
s/y*K >^y*fc 

36:5 <ppm 36:5 <ppm 
39.6 37.8 
25. 8 32. 1 
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